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ABSTRACT
Cigarette smoking (CS) is the main risk factor for bladder cancer development. There are more than 100 carcinogens 
SUHVHQWLQFLJDUHWWHVPRNH$PRQJWKHSRWHQWLDOPHGLDWRUVRI&6LQGXFHGDOWHUDWLRQVLVQXFOHDUIDFWRUNDSSD1)ț%
ZKLFKLVUHVSRQVLEOHIRUWKHWUDQVFULSWLRQRIJHQHVUHODWHGWRFHOOWUDQVIRUPDWLRQWXPRUSURPRWLRQDQJLRJHQHVLVLQYDVLRQ
and metastasis. Curcumin is a polyphenol compound derived from Curcuma longa that suppress cellular WUDQVIRUPDWLRQ
SUROLIHUDWLRQLQYDVLRQDQJLRJHQHVLVDQGPHWDVWDVLVE\GRZQUHJXODWLQJ1)ț%DQGLWVUHJXODWHGJHQHV7KHDLPRIRXU
study was to assess the effects of curcumin in bladder urothelial carcinoma. We studied the effects of curcumin in vitro 
DQGLQYLYRXVLQJWKHRUWKRWURSLFV\QJHQHLFEODGGHUWXPRUDQLPDOPRGHO0%&XUFXPLQSURPRWHVDSRSWRVLVRIEODGGHU
WXPRUFHOOVLQYLWUR,QYLYRWXPRUVRIDQLPDOVWUHDWHGZLWKFXUFXPLQZHUHVLJQL¿FDQWO\VPDOOHUDVFRPSDUHGWRFRQWUROV
8VLQJLPPXQRKLVWRFKHPLVWU\ZHGHPRQVWUDWHGDGHFUHDVHLQWKHH[SUHVVLRQRI&R[E\DQG&\FOLQ'E\LQWKH
DQLPDOVWUHDWHGZLWKFXUFXPLQERWKJHQHVUHJXODWHGE\1)ț%DQGUHODWHGWRFHOOSUROLIHUDWLRQ,QWKLVVWXG\ZHVKRZHG
WKDWFXUFXPLQDFWVLQEODGGHUXURWKHOLDOFDQFHUSRVVLEO\GRZUHJXODWLQJ1)ț%UHODWHGJHQHVDQGFRXOGEHDQRSWLRQLQ
WKHWUHDWPHQWRIXURWKHOLDOQHRSODVPV7KHUHVXOWVRIRXUVWXG\VXJJHVWWKDWIXUWKHUUHVHDUFKLVZDUUDQWHGWRFRQ¿UPRXU
¿QGLQJV
Key words: EODGGHUQHRSODVPV&R[FXUFXPLQ&\FOLQ'1)ț%GUXJWKHUDS\
Int Braz J Urol.  2009; 35: 599-607
INTRODUCTION
 %ODGGHU FDQFHU LV WKH VL[WKPRVW SUHYDOHQW
malignancy in the United States. Progression and 
UHFXUUHQFH DUH UHFRUGHG LQ XS WR DQGRI
FDVHV UHVSHFWLYHO\GHSHQGLQJRQVWDJHJUDGHDQG
multifocality (1).
The use of tobacco is one of the main causes 
of bladder cancer due to the presence of thousands of 
differentFRPSRXQGVSUHVHQWLQFLJDUHWWHVPRNH&6
RIZKLFK  DUH NQRZQ FDUFLQRJHQV FRFDUFLQR-
Basic and Translational Urology   
JHQVPXWDJHQVDQGRUWXPRUSURPRWHUV$PRQJ
the potential mediators of CS-induced alterations is 
QXFOHDU IDFWRUNDSSD% 1)ț%ZKRVH DFWLYDWLRQ
has been implicated in chemical carcinogenesis and 
WXPRULJHQHVLV1)ț%FRQVLVWVRIDJURXSRI¿YH
proteins that are responsible for the transcription of 
JHQHVUHODWHGWRFHOOWUDQVIRUPDWLRQWXPRUSURPRWLRQ
DQJLRJHQHVLVLQYDVLRQDQGPHWDVWDVLV
 &XUUHQW WUHDWPHQW IRU VXSHU¿FLDO XURWKHOLDO
FDUFLQRPDLQFOXGHVHQGRVFRSLFWXPRUUHVHFWLRQIRO-
lowed by intravesical instillation of bacillus Calmette-
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*XHULQ%&*+RZHYHUVLGHHIIHFWVRI%&*WKHUDS\
DUHFRPPRQDQGDSSUR[LPDWHO\RQHWKLUGRISDWLHQWV
IDLOWRUHVSRQG0LWRP\FLQWKLRWHSDDQGHSLUXELFLQ
KDYHEHHQXVHGDVDJHQWVWRSUHYHQWUHFXUUHQFHEXW
they have no impact on long-term survival or disease 
SURJUHVVLRQ7KHWR[LFLW\DQGLQHI¿FDF\RIWKHLQWUD-
YHVLFDODJHQWVSURPSWHGXVWRH[SORUHQHZWUHDWPHQWV
IRUVXSHU¿FLDOXURWKHOLDOFDUFLQRPDRIWKHEODGGHU
 &XUFXPLQ >ELVK\GUR[\PHWKR[\
SKHQ\OKHSWDGLHQHGLRQH@ LV D SKHQROLF
FRPSRXQGWKHPDLQLQJUHGLHQWRI&XUFXPDORQJD,W
LVH[WUDFWHGDVD\HOORZSLJPHQWIURPWKHUKL]RPH
ZKLFKKDVEHHQXVHGH[WHQVLYHO\LQFXUULHVDQGPXV-
WDUGVZLWKZHOONQRZQDQWLLQÀDPPDWRU\DQWLR[LGDQW
DQGDQWLFDUFLQRJHQLFDFWLYLWLHV&XUFXPLQKDV
EHHQ VKRZQ WR VXSSUHVV1)ț%DFWLYDWLRQ LQGXFHG
E\LQÀDPPDWRU\VWLPXOLWRLQKLELWWKHDFWLYDWLRQRI
,ț%Į DFWLYLW\ QHHGHG IRU1)ț% DFWLYDWLRQ DQG WR
GRZQUHJXODWHWKHH[SUHVVLRQRIYDULRXV1)ț%JHQHV
VXFKDV%FO&2;00371)F\FOLQ'DQG
DGKHVLRQPROHFXOHV
Syngeneic animal models are often used to 
VWXG\QHZWKHUDSHXWLFDJHQWV,QRXUH[SHULPHQWZH
used the syngeneic orthotopic murine bladder cancer 
PRGHOGHULYHGIURPWKH0%WXPRUFHOOOLQH,WLV
FKDUDFWHUL]HGE\ WKH WUDQVSODQWDWLRQRI FDUFLQRJHQ
induced bladder cancer into syngeneic immunocom-
SHWHQWPLFH7KLVPXULQHEODGGHUWXPRUPRGHO
KDV EHHQ FRQVLGHUHG DSSURSULDWH IRU WKLV SXUSRVH
considering its ability to mimic intravesical condi-
WLRQV0RUHRYHULWDOORZHGXVWRWHVWWKHORFDOWXPRU
response to drugs in an immunocompetent host (11). 
2XUDLPZDVWRLQYHVWLJDWHWKHHIIHFWVRIFXUFXPLQLQ
this animal model of bladder cancer.
MATERIALS AND METHODS
Reagents
 $ODPDU%OXHZDVSXUFKDVHGIURP%LRVRXUFH
&DPDULOOR&$86$FDW'$/FXUFXPLQ
FDW&ZDVDFTXLUHGIURP6LJPD6W/RXLV
0286$DQG733ZHOOWLVVXHFXOWXUHPLFURSODWHV
ZHUHIURP7337UDVDGLQJHQ6ZLW]HUODQG'0(0
PHGLD VXSSOHPHQWHGZLWK 8P/RI SHQLFLOOLQ
DQGJP/RIVWUHSWRP\FLQVHUXPIHWDOERYLQH
DQG7U\SVLQ('7$ VROXWLRQZHUH SXUFKDVHG IURP
&XOWL/DE&DPSLQDV63%UD]LO
Curcumin Cytotoxicity Assay
 ,Q WKH F\WRWR[LFLW\ DVVD\ [ FRQÀXHQW
PRQROD\HU DGKHUHQW0% FHOOV JURZQ LQ'0(0
PHGLXP VXSSOHPHQWHGZLWK  RI VHUXP IHWDO
ERYLQH8P/RISHQLFLOOLQDQGJP/RI
VWUHSWRP\FLQZHUHVHHGHGLQDZHOOWLVVXHFXOWXUH
PLFURSODWHDQGPDLQWDLQHG IRUKRXUVDWoC in 
D&2DWPRVSKHUH7KXVFHOOVZHUHH[SRVHGWR
GLIIHUHQWFRQFHQWUDWLRQVRIFXUFXPLQIURPX0XS
WRX0GLOXWHGLQDIUHVKVXSSOHPHQWHGPHGLDIRU
KRXUVLQWULSOLFDWH$IWHUWZRZDVKLQJVZLWK3%6[
FHOOVZHUHLQFXEDWHGLQIUHVKPHGLDFRQWDLQLQJ
RI$ODPDU%OXH UHVD]XULQ IRU WKUHHKRXUV DQG WKH
UHGXFWLRQOHYHORIUHVD]XULQZDVTXDQWL¿HGXVLQJWKH
PLFURSODWHUHDGHU890$6<6+LWHFK(XJHQ-
dorf - Austria) which measured the difference between 
WKHGHQVLW\RSWLFVRIZDYHOHQJWKVDQGKm. As 
DYLDELOLW\FRQWURO2'minWULWRQ;RI
¿QDOFRQFHQWUDWLRQZDVDGGHGWRWKHFHOOVRQHKRXU
before the changing of media. The complete media 
ZLWKRXWFXUFXPLQZDVXVHGDVYLDELOLW\FRQWURO
2'PD[7KLVH[SHULPHQWZDVUHSHDWHGWZLFH
Animal Model
 7KHWHFKQLTXHRIWKHHVWDEOLVKPHQWRIDQLPDO
tumor model was already described by Chade et al. 
EULHÀ\(LJKWWRWHQZHHNROGIHPDOH&%/
PLFHZHLJKLQJJZHUHSURYLGHGE\WKH8QL-
versity of Sao Paulo and maintained at our animal 
care facility for one week prior to use. The mice were 
KRXVHGLQJURXSVRI¿YHSHUFDJHLQDOLPLWHGDFFHVV
DUHDDWDFRQWUROOHGURRPWHPSHUDWXUHZLWKIRRGDQG
ZDWHUDGOLELWXP7KHH[SHULPHQWVZHUHDSSURYHGE\
the institution’s ethical board council.
Tumor Cell Line
The murine transitional cell carcinoma cell 
OLQH0%0%ZDVDJLIWIURP'U<L/RX8QL-
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YHUVLW\RI,RZD86$7KHFHOOVZHUHFXOWXUHGDW&
DQG&2LQ'0(0VXSSOHPHQWHGZLWK)%6
&XOWLODE6DR3DXOR63%UD]LO/JOXWDPLQH
8P/SHQLFLOOLQDQGȝJP/VWUHSWRP\FLQ7XPRU
FHOOVZHUHKDUYHVWHGE\WU\SVLQL]DWLRQDQGVXVSHQGHG
LQ'0(0ZLWKRXW/JOXWDPLQH)%6DQGDQWLELRW-
ics.
Orthotopic Tumor Implantation
 6L[WRHLJKWZHHNROGIHPDOH&%/PLFH
were administered general anesthesia with i.p. injec-
WLRQRIDPL[WXUHRI[\OD]LQHNHWDPLQHP/J
PRXVH7KHQDJDXJH7HÀRQLYFDWKHWHU1LSUR
0HGLFDO/WGD 6RURFDED 63%UD]LOZDV LQVHUWHG
through the urethra into the bladder using an inert 
lubricant (sterile contact gel). In order to prepare the 
EODGGHUIRUWXPRULPSODQWDWLRQDFKHPLFDOOHVLRQRQ
the bladder wall was made by intravesical instillation 
RI0$J12/7KLVSURPRWHGDQDGHTXDWH
DQGFRQWUROOHGGLIIXVHEODGGHUZDOOFDXWHUL]DWLRQ$IWHU
VHFRQGVWKHFRQWHQWZDVZDVKHGRXWE\WUDQVXUH-
WKUDOLQIXVLRQRI3%67KHQDVXVSHQVLRQRI[5
viable tumor cells was instilled into the bladder.
Curcumin Treatment
Twenty-four hours following tumor implanta-
WLRQLQWUDYHVLFDOFXUFXPLQ6LJPDWKHUDS\ZDVLQLWL-
ated. Mice were randomly assigned to either a control 
JURXSUHFHLYLQJGLOXHQWVQ RUDWUHDWPHQWJURXS
Q 2QHRIWKHDQLPDOVRIWKHWUHDWHGJURXSGLHG
GXULQJWKHDQHVWKHWLFSURFHGXUHDQGUHPDLQHGWR
be studied. The curcumin doses used were 100 μM 
SHUPRXVHWZLFHDZHHNIRUSHUXUHWKUDOWUHDWPHQW
XQGHUOLJKWDQHVWKHVLD)RUFRPSDULVRQIRXUDQLPDOV
received the curcumin with no previous induction of 
WXPRUWRYHULI\SRVVLEOHWR[LFHIIHFWVRIWKHVXEVWDQFH
in the bladder mucosa.
Assessment of Tumor
The mice were evaluated on a daily basis 
IRUYLDELOLW\DQGJURVVKHPDWXULDDQGDIWHUGD\V
IROORZLQJWXPRULPSODQWDWLRQWKH\ZHUHVDFUL¿FHGE\
&2 inhalation. The bladder was resected and weighed 
without urine or blood.
Histopathology Analysis
 7KHVSHFLPHQVZHUH¿[HGLQEXIIHUHGIRUPD-
OLQDQGVHFWLRQHGIRUKLVWRORJLFDOH[DPLQDWLRQ
Tumors were measured under the microscope using 
DVFDOHDQGWKHGHJUHHRIQHFURVLVDQGOHYHORIWXPRU
invasion into the bladder wall were recorded for 
FRPSDULVRQ$OOVOLGHVZHUHH[DPLQHGE\WKHVDPH
pathologist.
Immunohistochemistry
Three-micrometer sections from the paraf-
¿QEORFNZHUHSODFHGRQDGKHVLYHFRDWHGVOLGHV,Q
D KHDWHG DQWLJHQ UHWULHYDO SURFHVV WKH VOLGHVZHUH
SODFHGLQDFLWUDWHEXIIHUP0S+DQGKHDWHG
IRUPLQLQWKHVWHDPHU7KHVOLGHVZHUHLQFXEDWHG
RYHUQLJKWDW&ZLWKPRQRFORQDODQWLERGLHVWR%FO
GLOXWLRQ'DNR&\WRPDWLRQ&$86$&\FOLQ
'GLOXWLRQ'DNR&\WRPDWLRQ&$86$DQG
&R[GLOXWLRQ6DQWD&UX]&$86$LQER-
YLQHVHUXPDOEXPLQ%6$7KH/6$%V\VWHPZDV
XVHGIRULPPXQRVWDLQLQJ/6$%'DNR&\WRPDWLRQ
&$86$&RORUZDV GHYHORSHGE\ UHDFWLRQZLWK
¶GLDPLQREHQ]LGLQHVXEVWUDWHFKURPRJHQVROXWLRQ
IROORZHGE\FRXQWHUVWDLQLQJZLWK+DUULVKHPDWR[\OLQ
GHK\GUDWHGFRYHUVOLSSHGDQGUHYLHZHGXQGHUOLJKW
PLFURVFRSH&\FOLQ' H[SUHVVLRQ LV H[FOXVLYHO\
QXFOHDUDQGERWK%FODQG&R[KDYHDF\WRSODVPLF
pattern of staining.
Statistical Analysis
Statistical analyses were performed by using 
6366IRU:LQGRZV7KHQXPHULFYDULDEOHVDUH
SUHVHQWHGDVPHDQDQGVWDQGDUGGHYLDWLRQRUPHGLDQ
and range. We used the Student’s-t- test or the Mann-
Whitney test for the evaluation of numerical variables 
DQG)LVKHU¶VFKLVTXDUHWHVWIRUFDWHJRULFDOYDULDEOHV
5HVXOWVZHUHFRQVLGHUHGVLJQL¿FDQWZKHQWKHSYDOXH
ZDVORZHUWKDQS
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RESULTS
In Vitro Studies
 $IWHU  KRXUV RI LQFXEDWLRQ RI WX-
PRUVFHOOVH[SRVHG WR0RIFXUFXPLQGLHGE\
DSRSWRVLVDQGDWFRQFHQWUDWLRQVDERYH0ZHUH
DEOHWRLQGXFHDSRSWRVLVLQRIWKHWXPRUFHOOV
)LJXUH)LJXUHVKRZVWKDWFHOOVH[SRVHGWR
μM of curcumin lost their elongated shape and had 
vacuoles in the cytoplasm.
In Vivo Studies
There was no statistical difference between 
the two groups with regards to changes in body 
weight. The mean weight of the animals at the be-
JLQQLQJRIWKHH[SHULPHQWZDVJ6' IRU
FRQWUROVDQGJ6' IRUWUHDWHGDQLPDOV$W
WKHHQGRIWKHH[SHULPHQWWKHZHLJKWIRUFRQWUROVDQG
WUHDWHGDQLPDOVZHUHJ6' DQGJ6'
 UHVSHFWLYHO\S +HPDWXULDZDVSUHV-
HQWDWWKHthGD\LQ¿YHPLFHLQWKHFRQWURO
JURXSDQGLQRQO\WZRRIWKHJURXSWUHDWHG
with intravesical curcumin. This difference was also 
QRWVWDWLVWLFDOO\VLJQL¿FDQWS 
The median bladder weight of control animals 
ZDVJ UDQJH   DQGJ UDQJH
IRUWUHDWHGPLFH7KHUHZDVQRVWDWLVWLFDO
difference for this parameter between the groups (p 
 
There was a statistical difference between the 
WZRJURXSVRIDQLPDOVZLWKUHJDUGVWRWXPRUVL]H7KH
PHDQWXPRUVL]HODUJHUPLFURVFRSLFGLDPHWHUZDV
FP6'IRUWKHWUHDWHGJURXSDQG
FP6'IRUFRQWUROVS 
There were no differences in the degree of 
necrosis or level of invasion of the neoplasia for the 
WZRJURXSV1HFURVLVZDVYHU\IUHTXHQWDQGDFFRXQWHG
IRUWRRIWXPRUH[WHQVLRQIRUERWKJURXSV
S    )LJXUH7KHUHZDV QR VXSHU¿FLDO
QRQLQYDVLYHEODGGHUFDQFHU7XPRUVPRVWIUHTXHQWO\
Figure 1 – Columns show the percentage of viable bladder tumor cells when exposed to variable concentrations of curcumin. At 50 
mM, there was 55% of apoptosis; in levels higher than 100 mM, less than 10% of tumor cells remained viable.
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LQYDGHGWKHPXVFXODUZDOOLQRIFRQWUROVDQG
of treated mice. There was no statistical difference 
EHWZHHQWKHJURXSVLQWXPRULQYDVLRQS 
Four animals with no tumors were treated with 
curcumin to show the effect of the substance in the 
KHDOWKEODGGHUPXFRVD+LVWRORJLFDOO\WKHDSSHDUDQFH
RIXURWKHOLXPZDVXQUHPDUNDEOHDQGQRDOWHUDWLRQZDV
observed in the lamina propria or in the muscle wall.
Immunohistochemical Expression of Cyclin 
D1, Bcl2 and Cox-2
 &\FOLQ H[SUHVVLRQZDV VWURQJ GLIIXVH DQG
H[FOXVLYHO\ QXFOHDU )LJXUH$ ,WZDV SRVLWLYH
LQ RI WKH FRQWUROV DQG LQ RI WUHDWHG
DQLPDOVS 7KHVWDLQLQJSDWWHUQRI&R[
ZDV F\WRSODVPLF GLIIXVH DQG VWURQJHU LQ WKHGHHS
LQYDVLYHHGJH)LJXUH%,WZDVSRVLWLYHLQ
RIWKHFRQWUROVDQGLQRIWKHDQLPDOVWUHDWHG
ZLWKFXUFXPLQS %FOZDVPLOGO\H[SUHVVHG
in only one case of the group of treated animals (p 
!$OWKRXJKWKHH[SUHVVLRQRI&\FOLQ'DQG
&R[ZDV ORZHU LQFXUFXPLQWUHDWHGDQLPDOV WKDQ
LQ FRQWUROV VWDWLVWLFDO WHVWV GLG QRW¿QG VLJQL¿FDQW
differences between the groups.
COMMENTS
Curcumin is a polyphenol compound derived 
IURP&XUFXPDORQJD/LQQWKDWKDVDQWLLQÀDPPDWRU\
Figure 2 – Photomicrography of the MB49 bladder tumor cell culture exposed to variable concentration of curcumin, showing progres-
sive apoptosis. In concentrations above 100 mM there are no viable cells.
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HIIHFWVVXSSUHVVLQJFHOOXODU WUDQVIRUPDWLRQSUROLIHUD-
WLRQLQYDVLRQDQJLRJHQHVLVDQGPHWDVWDVLV through
DQDV\HWXQUHFRJQL]HGPHFKDQLVP
 ,QWKLVSUHOLPLQDU\VWXG\ZHKDYHVKRZQWKDW
FXUFXPLQSURPRWHVDSRSWRVLVLQ0%PRXVHEODGGHU
tumor cells in vitro and causes a decrease in tumor 
VL]HLQDV\QJHQHLFRUWKRWRSLFPXULQHEODGGHUFDQFHU
PRGHOGHULYHGIURPWKH0%WXPRUFHOO OLQH:H
GHPRQVWUDWHGWKDWWXPRUVZHUHVLJQL¿FDQWO\VPDOOHU
LQ WKH WUHDWHGJURXSZKLFKVXJJHVWV WKDWFXUFXPLQ
could be an option for treatment of bladder cancer.
 &XUFXPLQLVQRWZHOODEVRUEHGRUDOO\ZKLFK
is a disadvantage in its use as a treatment for cancer. 
+RZHYHUGLUHFWFRQWDFWZLWKEODGGHUWXPRUFHOOVKDV
already been shown to be able to inhibit proliferation 
DQGLQGXFHFHOOF\FOHDUUHVWDQG'1$IUDJPHQWDWLRQ
$OVRLQFUHDVHVLQUDWHVRIDSRSWRVLVKDYHEHHQUHJ-
istered when curcumin has been used as an adjuvant 
ZLWKJHPFLWDELQHDQGSDFOLWD[HO
The standard of care in the treatment of non-
invasive bladder cancer (pTa) or tumors compromis-
ing the lamina propria (pT1) is transurethral resection 
785XQIRUWXQDWHO\RISDWLHQWVZLOOKDYHWXPRU
UHFXUUHQFHZLWKLQPRQWKVIROORZLQJ785DORQH
7XPRUUHFXUUHQFHLVDVVRFLDWHGZLWKPLVVHGWXPRUV
LQFRPSOHWHUHVHFWLRQLPSODQWDWLRQRIWXPRUFHOOVDW
WKHWLPHRIUHVHFWLRQDQGRUDGHQRYRWXPRUJURZWK
UHODWHGWRWKHFDQFHUL]DWLRQ¿HOG3URJUHVVLRQWRLQYD-
sive muscle or metastatic bladder cancer has also been 
UHSRUWHGLQWRRIFDVHV7KHDGMXYDQWORFDO
LQVWLOODWLRQRIPLWRP\FLQ&DQG%&*IROORZLQJ785
UHGXFHVWKHSUREDELOLW\RIGLVHDVHUHFXUUHQFHEXWKDV
QRLPSDFWRQWXPRUSURJUHVVLRQRUPRUWDOLW\7R
GDWHQRVLQJOHFKHPRWKHUDS\DJHQWFDQEHFRQVLGHUHG
successful in the treatment of bladder cancer; conse-
TXHQWO\WKHUHLVDURRPIRUWKHVHDUFKRIQHZDJHQWV
that could be used to treat this neoplasia.
Cigarette smoking is the most important risk 
IDFWRUUHODWHGWREODGGHUXURWKHOLDOFDUFLQRPDVDQGLW
has already been shown that carcinogenic substances 
SUHVHQWLQWREDFFRDFWLYDWH1)ț%WKHVHVXEVWDQFHV
DUHUHODWHGWRWKHSUROLIHUDWLYHSURLQÀDPPDWRU\DQG
proangiogenic factors associated with aggressive 
tumor growth. 
 $JJDUZDOHWDO¿UVWSRVWXODWHGWKDWFXU-
cumin mediates its activity E\PRGXODWLQJ1)ț%
DFWLYDWLRQ&XUFXPLQLQKLELWV71)LQGXFHG1)ț%
GHSHQGHQWUHSRUWHUJHQHH[SUHVVLRQ in a dose-depen-
GHQWPDQQHUDFWLQJRQWKHUHJXODWLRQRI&R[DQG
&\FOLQ'ZKLFKUHODWHGWRWXPRUFHOOSUROLIHUDWLRQ
Figure 3 – Photomicrography, hematoxylin and eosin-stained 
slide showing an invasive orthotopic urothelial bladder tumor in 
the bladder wall with a great amount of necrosis. The statistical 
DQDO\VLVVKRZHGWKDWWXPRUVZHUHVLJQL¿FDQWO\VPDOOHULQPLFH
submitted to curcumin treatment.
Figure 4 – A) Immunohistochemistry study of strong and diffuse 
expression of Cyclin D1 in the nuclei of tumor cells. Tumors from 
mice submitted to curcumin instillation showed a mean reduction 
of 13% in Cyclin expression in comparison with control animals. 
%HVLGHVWKHIDFWWKDWWKHGLIIHUHQFHZDVQRWVWDWLVWLFDOO\VLJQL¿-
FDQWWKHODUJHGLIIHUHQFHFRXOGKDYHDFOLQLFDOVLJQL¿FDQFHWKDW
VKRXOGEHFRQ¿UPHGLQDODUJHUVWXG\%([SUHVVLRQRI&R[
LQWXPRUFHOOVPDLQO\LQWKHGHHSDUHDRIWXPRULQ¿OWUDWLRQLQ
the bladder wall.
A B
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DQG%FODSURWHLQZLWKDQWLDSRSWRWLFDFWLYLW\,QRXU
DQLPDOPRGHOWKHUHZDVDUHGXFWLRQLQLPPXQHH[SUHV-
VLRQRI&\FOLQ'DQG&R[LQPRUHWKDQDQG
RIFDVHVUHVSHFWLYHO\LQEODGGHUWXPRUFHOOVRIWKH
group of mice treated with curcumin. Although there 
ZDVQRVWDWLVWLFDOGLIIHUHQFHWKHUHGXFWLRQFRXOGKDYH
some clinical importance that could not be proven due 
WRWKHVPDOOQXPEHURIDQLPDOVLQWKHVWXG\RUWKHDJ-
gressiveness of the tumor of this animal model.
 7KLVLVWKH¿UVWVWXG\ZLWKFXUFXPLQXVLQJ
DQRUWKRWRSLFV\QJHQHLFEODGGHUFDQFHUPRGHODQG
WKH UHVXOWVFRQ¿UPLQYLWURH[SHULPHQWVSXEOLVKHG
by other authors. Park et al. showed a reduction in 
&R[ H[SUHVVLRQ DIWHU H[SRVXUH RI7 EODGGHU
WXPRUFHOOVWRFXUFXPLQ0RUHUHFHQWO\&KD-
GDODSDNDHWDOUHSRUWHGLQKLELWLRQRI-%9DQG
.8EODGGHUFDQFHUFHOOJURZWKXVLQJWRP0/
RIFXUFXPLQVKRZLQJDGHFUHDVHLQWKHH[SUHVVLRQ
RI1)ț%GHSHQGHQWJHQHV&\FOLQ'VXUYLYLQDQG
%FO
 2QHRIWKHPDLQFRQFHUQVIRUWKHLQGLFDWLRQ
RIDQHZWKHUDS\LVWKHSRWHQWLDOO\WR[LFHIIHFWLWPD\
FDXVH7RWHVWIRUDQ\SRWHQWLDOWR[LFHIIHFWVRIFXU-
FXPLQLQQRUPDOXURWKHOLXPZHDSSOLHGFXUFXPLQLQ
four control mice. The animals did not present any 
symptoms and no histological abnormalities were 
VHHQLQWKHPXFRVDRIWKHLUEODGGHUVKRZLQJWKDWWKH
intravesical use of curcumin was safe.
 $OWKRXJKWKLVLVDQH[SHULPHQWDOVWXG\XVLQJ
DQLQYLYRRUWKRWRSLFEODGGHUFDQFHUPRGHOLWLVWKH
¿UVWWRVKRZWKDWFXUFXPLQFDQSOD\DUROHLQWKHWUHDW-
PHQWRIXURWKHOLDOFDUFLQRPDVUHJXODWLQJWKH1)ț%
regulated genes. The results of our study suggest that 
IXUWKHUUHVHDUFKLVZDUUDQWHGWRFRQ¿UPRXU¿QGLQJV
in a larger patient population.
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EDITORIAL COMMENT
This is an interesting proof of concept study 
looking at the role of intravesical curcumin in the 
management of bladder cancer. Cigarette smoking is 
DZHOONQRZQFDUFLQRJHQRIEODGGHUFDQFHUZLWKD
SRWHQWLDOPHGLDWRUEHLQJQXFOHDUIDFWRUNDSSDZKLFK
WRJHWKHUZLWKGRZQVWUHDPWDUJHWV&\FOLQ'&R[
may be downregulated by curcumin.
This study has proven the ability to develop 
an in vivo clinical model for muscle invasive bladder 
FDQFHUDQGFXUFXPLQOHGWRDVLJQL¿FDQWUHGXFWLRQLQ
VL]HRIWKHFDQFHUVKRZHYHUWKHUHZDVQRUHGXFWLRQLQ
SURJUHVVLRQDQGDVVXFKLWVDELOLW\WRLPSURYHVXUYLYDO
remains speculative.
IDFWRUNDSSD% DQGQXFOHDU IDFWRUNDSSD%UHJXODWHG
gene products in IFN-alpha-sensitive and IFN-alpha-
resistant human bladder cancer cells. Mol Cancer Ther. 
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NDWLDUDPRV#XROFRPEU
 $VVWDWHGE\WKHDXWKRUVWKHQXPEHUVRIDQL-
PDOVXVHGUHPDLQVVPDOOWKHGXUDWLRQRIWXPRULQRFX-
ODWLRQLVVKRUWWKHPHFKDQLVPRIDFWLRQRUFXUFXPLQ
UHPDLQVREVFXUHDQGWKHPRGHOZKLOVWVXFFHVVIXOLQ
WKHGHYHORSPHQWRILQYDVLYHFDQFHUVPD\QRWEHDS-
plicable to the usual type of bladder cancer we would 
WUHDWZLWKLQWUDYHVLFDOWKHUDS\QDPHO\UHFXUUHQW7D
CIS or high grade T1 lesions.
 1RQHWKHOHVV WKH DXWKRUV VKRXOG EH FRP-
mended for their efforts and the success of their in 
YLYREODGGHUFDQFHUPRGHODQGFXUFXPLQLVFHUWDLQO\
ZRUWK\RIIXWXUHVWXG\JLYHQLWVORZWR[LFLW\LQFRQWURO
DQLPDOVDQGDSSDUHQWDFWLYLW\LQUHGXFLQJWKHVL]HRI
invasive bladder cancer.
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EDITORIAL COMMENT
This fascinating manuscript describes the use 
RIDQRYHODQWLFDQFHUDJHQWFXUFXPLQ IRU WUHDWLQJ
urothelial tumors of the bladder. Though the work 
UHSUHVHQWVDUHODWLYHO\VPDOOSUHFOLQLFDODQLPDOVWXG\
,¿QGWKHUHVXOWVFRPSHOOLQJHQRXJKIRUIXUWKHUFRP-
ment.
There is a paucity of novel anticancer agents 
currently under investigation for bladder cancer. That 
WKHDXWKRUVFKRVHWRWHVWFXUFXPLQDQDWXUDOGHULYDWLYH
RIWKHFRPPRQ,QGLDQVSLFHWXUPHULFLVLWVHOILQWHUHVW-
LQJ7XUPHULFKDVEHHQDWWULEXWHGPHGLFDOEHQH¿WVIRU
PLOOHQQLDUDQJLQJIURPWKHKHDOLQJJDVWURLQWHVWLQDO
problems to preventing modern cognitive dysfunction 
(1). Turmeric is also ingested daily by hundreds of 
thousands of people on the Indian Subcontinent (as 
ZHOODVE\,QGLDQIRRGD¿FLRQDGRVOLNHP\VHOIWKDW
are scattered throughout the world). It is conceivable 
that turmeric consumption may partially account for 
the very low rates of bladder cancer seen in the India 
FRPSDUHGWRRWKHU6RXWK$VLDQFRXQWULHV
 $VDOOJRRGVWXGLHVVKRXOGWKLVVWXG\EHJVD
QXPEHURIIROORZXSTXHVWLRQV'RHVFXUFXPLQDG-
ministration prolong the survival of mice with bladder 
cancer? Will curcumin work when administered later 
LQWKHWXPRUDGYDQFHPHQWSDWKZD\LHKRXUVDIWHU
cancer cell instillation is probably unrealistically early 
to begin therapy)? Will it protect human patients that 
SUHYLRXVO\KDGEODGGHUFDQFHUEXWDUHFXUUHQWO\WXPRU
IUHHIURPUHFXUUHQFHV"&DQLWEHPDGHLQWRDIRUP
that is orally administrable? Can it be made cheaply 
for safe human administration?
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